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ПРЕДГОВОР
Публикувањето на дванаесеттото издание на Годишниот зборник на 
Земјоделски факултет при Универзитет „Гоце Делчев” – Штип, 2014, вол. 
12, е уште еден евидентен доказ за посветеностa на нашиот факултет во 
науката и нејзината апликација во земјоделството. 
Дванаесеттото издание на Годишниот зборник на Земјоделски 
факултет е прво издание кое во целост е изведувано преку електронскиот 
систем УГД журнали достапен на веб-страницата на УГД, на линкот
http://js.ugd.edu.mk/
Електронскиот систем за публикување или UGD Publishing System 
ги опфаќа сите периодични изданија на УГД, зборници и меѓународни 
списанија на кои издавач е Универзитетот „Гоце Делчев” – Штип. 
Научни, стручни и апликативни трудови од вкупно 14 (четиринаесет) 
периодични изданија домашни и меѓународни се објавуваат онлајн. 
Пријавувањето, рецензирањето и целосното издавање на пријавените 
ракописи за публикување е исклучиво електронски преку УГД журнали, а 
за публикување на научни, стручни и апликативни трудови во Годишниот 
зборник на ЗФ, УГД е достапен линкот
http://js.ugd.edu.mk/index.php/YFA
Современите информатички и комуникациски технологии, како 
и новите техники за научно истражување, наложија промовирање 
на електронски пристап во публикувањето на резултатите од 
научноистражувачката дејност на Универзитетот. Тоа создаде потреба да 
се користи нов и современ пристап во издаваштвото со употреба на моќни 
алатки како што се е-журнали и е-библиотека на УГД.
Науката е примарен фактор за конструктивен развојот на секоја 
област од современото општество. Научниот кадар од Земјоделскиот 
факултет постојано ги следи новите достигнувања во науката и современото 
земјоделие и ги имплементира новите трендови во научно-стручните 
истражувања како и во студиските програми од сите три циклуси. Од 
сето тоа произлегуваат  дванаесетте изданија на Годишен зборник, 
акредитирани повеќе студиски програми за сите циклуси на студирање 
на Земјоделскиот факултет, бројни проекти домашни и меѓународни, 
учество на престижни научни и стручни манифестации на научниот кадар 
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Апстракт
Антракнозата кај оревот (Juglans regia L.) претставува една 
од најдеструктивните болести насекаде во светот. Причинител е 
аскомицетната габа Gnomonia leptostyla (Fr.) Ces. et de Not. со анаморфниот 
стадиум Marssonina juglandis (Lib.) Magn. Во последната декада симптоми 
од антракноза на оревот се забележани во повеќе области од источниот 
регион на Република Македонија. Патогенот ги напаѓа листовите, 
плодовите и гранките. На листовите се појавуваат темнокафеави кружни 
дамки кои подоцна се спојуваат и зафаќаат поголема некротирана 
површина од растителното ткиво. Темнокафеави кружни плодни тела 
наречени ацервули се развиваат насекаде на некротираната површина од 
листот најчесто од долната страна. Ацервулите во себе носат голем број на 
конидии. Конидиите се безбојни, со српест облик, на едниот крај зашилени 
а на другиот заоблени и имаат една септа со која се поделени на два дела. 
Силната зараза може да предизвика дефолијација на заболеното растение. 
Дамките на лисните дршки се поситни и издолжени во чија внатрешност 
исто така се образуваат ацервули. Раната инфекција може да доведе до 
деформација и опаѓање на плодовите. Напролет телеоморфниот стадиум 
G. leptostyla е забележан на опаднатите листови кои презимиле во вид на 
перитеции. Перитециите имаат долг врат и носат голем број на аскуси со 
аскоспори кои всушност се примарен инокулум од габата. Аскоспорите 
се проѕирни, издолжени и две-ќелијни. Истражувањата покажаа дека и 
двата стадиума од габата се присутни и остваруваат инфекција кај оревот 
во Република Македонија. Собирањето и уништувањето на заболениот 
растителен материјал може значително да го намали инокулумот од 
габата.
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Abstract
The anthracnose is one of the most destructive diseases of walnut 
(Juglans regia L.) worldwide. The causal agent is an ascomycetous fungus 
(Gnomonia leptostyla (Fr.) Ces. et de Not.) (anamorph Marssonina juglandis 
(Lib.) Magn.). In the last years symptoms of the disease were observed with 
increasing frequency in Macedonia. The leaves, nuts, and occasionally shoots 
were affected. Leaf spots were dark brown, more or less circular and often 
coalesced forming larger dead areas. Black minute fruiting bodies called 
acervuli developed more abundantly on the under side than on the upper side of 
leaflets and produced a lot of conidia. Conidia were colorless, usually crescent-
shaped, rounded at one end and tapered at the other and divided by septa into 
two approximately equal cells. The severe attack caused defoliation in infected 
trees. The spots on the walnut husks were sunken and smaller than on the 
leaves. Early infection could lead to fruit deformation and they prematurely 
dropped. In the spring the perfect or sexual fungus G. leptostyla was found 
on fallen overwintered walnut leaves. Perithecia with long necks discharged 
numerous asci with ascospores serving as primary inoculum. Ascospores were 
hyaline, fusiform and bicelullar. Our results showed that both stages were 
involved in the disease under climatic condition of Macedonia. Collecting and 
burning or plowing the infected plant materials would aid in the control of this 
disease.
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1. Introduction
Republic of Macedonia is a country with significant potential in terms 
of soil and climate conditions for growing nut trees. According to the State 
Statistical Office of the Republic of Macedonia in 2011 there were 183 024 
total planted walnut trees of which 162 160 were native. The most important 
region for walnut growing is municipality of Kriva Palanka with 11 955 trees, 
then municipality of Struga with 9 500 trees and Skopje with 9 015 trees [23]. 
Besides being cultivated on large productive area walnut is one of the most 
widespread wild growing trees in the country.
The genus Juglans consists of about 21 species occurring over North and 
South America, Europe and Asia. In Europe the most spread is the species 
Juglans regia known as Persian walnut, followed by J. hindsii, J. nigra, J. 
mandshurica and J. sieboldiana [5].
Anthracnose is one of the most important and widely distributed walnut 
diseases in almost all the walnut producing regions worldwide. The inciter 
of walnut anthracnose is the ascomycetous fungus Gnomonia leptostyla (Fr.) 
Ces. et de Not. (anamorph Marssonina juglandis (Lib.) Magn.) [19, 22]. The 
pathogen causes walnut disease in Europe, USA, South Africa and Asia [7]. In 
Bulgaria the disease was found and described for the first time by Malkov in 
1905 and 1906 [11, 12] and further investigated by several other authors [8, 
16, 17, 21]. Detailed studies on the biology, ecology and pathophysiology of 
its causative agent were carried out by Dimova (2003) [9]. The fungus was also 
identified in Serbia [4], Croatia [5], Slovenia [20], Greece [2] and Italy [6].
Last decade on the territory of the Republic of Macedonia the development 
of walnut anthracnose was noticed covering wide territory range and causing 
yield and quality reduction. In 2004 symptoms were observed in the village of 
Dolni Podlog, near the town of Kochani at first and later in other parts of the 
country. Since then the occurrence of walnut anthracnose has been recorded 
each year with increasing intensity. Although the disease was noticed 10 
years ago there are no records about the presence of ascomyceteous fungus G. 
leptostyla (anamorph M. juglandis) published in the literature in the Republic 
of Macedonia. The present report aimed to describe the disease symptoms and 
to isolate, identify and characterize the causal agent of walnut anthracnose.
2. Materials and methods
Plant material was collected from the diseased walnut trees in area 
of Kochani, Strumica, Shtip and St. Nikole. Binocular and macroscopic 
investigations were performed on the symptomatic plant material including 
leaves, shoots and fruits. Isolations were made on nutrient media potato 
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basis of morphological characteristics like conidial size and shape, presence 
or absence of teleomorph, colony morphology and growth rate on PDA [19].
3. Results and discussion
3.1 Symptoms
Symptoms of walnut anthracnose appeared on all aboveground parts of 
the plant mostly on leaves, young shoots and fruits. At first, symptoms were 
observed in the village of Dolni Podlog near the town of Kochani in 2004. 
Since then walnut anthracnose symptoms were observed every year in almost 
all regions of the country. Depending on the weather conditions, symptoms 
occurred with lower or greater intensity. First symptoms appeared in form 
of chlorotic lightening on leaves at the end of May. Soon, small dark spots 
developed and began to spread. The leaf tissue became necrotic covering greater 
surface of the leaves. In the diseased tissue dark small fruiting bodies called 
acervuli were formed in a great number. They represented the anamorphic 
stage of the pathogen (Fig. 2). The presence of acervuli was most abundant 
on the under side than on the upper side of the leaves. On the upper side they 
were distributed mostly near the leaf veins. When the weather conditions were 
favorable for the disease development especially under rainy conditions, leaf 
stalks began to dry and defoliation occurred. Symptoms on young shoots 
appeared in the form of elliptic necrotic lesions with poor white mycelium in 
the central part where acervuli were also formed but in small quantity (Fig. 1). 
Young infected nuts were with dark spots on the surface and usually dropped 
before to reach maturation. At the end of the autumn and in winter perithecia 
were formed on fallen walnut leaves. Ascospores caused the primary infections 
of walnut leaves in the spring.
3.2 Microscopic observations
Microscopic observations revealed the presence of the black-brown 
acervuli arranged in concentric circles in the necrotic tissue. Acervuli could 
be seen with the naked eye (Fig. 3). They liberated a jelly substance bearing a 
lot of macro- and small number of microconidia. Macroconidia were hyaline 
having one septa and crescent shape. They were pointed on the one end and 
rounded on the other. Microconidia were hyaline, one-celled and much smaller 
(Fig. 4). Perithecia produced on the overwintered walnut leaves were brown 
to black with long neck, breaking through the necrotic tissue (Fig. 5). The 
length was around 0,6 mm (Fig 6). Single layer asci bearing eight ascospores 
liberated through the long neck (Fig. 7). Ascospores were two-celled with one 
or more fatty drops in each cell (Fig. 8). Some differences were observed in 
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Our findings confirmed the conclusions of Kessler (1988) that infections 
were much severe in rainy years [10]. Submediterranean climate and moderate 
amounts of rainfalls as characteristic of the climate profile of the country created 
favorable conditions for development of teleomorphic and anamorphic stage 
of the pathogen. Ascospores served as initial inoculum infecting the emerging 
leaves in spring while secondary infections were perfomed by the anamorphic 
Сл. 3. Ацервули на некротиран дел од 
лист
Fig. 3. Acervuli on the necrotic leaf 
tissue
Сл. 1. Симптоми од антракноза на гранки од орев (a, b)
Fig. 1. Symptoms of walnut anthracnose on young shoots
Сл. 2. Симптоми од антракноза на 
лист од орев 
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stage. Not all walnut species were equally susceptible to the disease. Field 
observations showed that some wild growing species were less susceptible to 
the pathogen attack. Differences in the susceptibility of walnut cultivars were 
found by several authors [1, 3, 4, 6, 13, 18]. According to Anselmi (2005), J. 
nigra could be considered as resistant species while J. regia as susceptible one 
[1]. The interspecific hybrids (J. nigra x J. regia) were considered to possess 
intermediate resistance. Neely (1986) found out that fertilization with nitrogen 
reduced the severity of anthracnose caused by G. leptostyla due to the highest 
content of total nitrogen content in the leaves [15].
The most important measure control is destroying the infected leaves 
from the soil surface in order to decrease the amount of the inoculum and the 
use of fungicides on the base of copper [14, 17].
4. Concluding remarks
The causal agent of the walnut disease in the Republic of Macedonia 
was identified as the Gnomonia leptostyla (Fr.) Ces. et de Not. (anamorph 
Marssonina juglandis (Lib.) Magn.) on the basis of disease symptoms, 
anamorph and teleomorph characteristics of the fungus and its growth and 
colony morphology on PDA. The pathogen belongs to the phylum Ascomycota, 
class Sordariomycetes, order Diaporthales, family Gnomoniaceae, genus 
Gnomonia. In 2008 the teleomorphic stage G. leptostyla received a new name 
Ophiognomonia leptostyla (Fr.) Sogonov [15], although the name G. leptostyla 
is still widely used. The present research showed that walnut anthracnose is 
widely distributed in almost entire territory of the Republic of Macedonia. 
The disease causes damage on walnut trees each year and the intensity of the 
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Сл. 4. Макроконидии и 
микроконидии од Marssonina 
juglandis
Fig. 4. Macro- and micro-conidia of 
Marssonina juglandis
Сл. 5. Перитеции од Gnomonia 
leptostyla во некротиран дел од лист 
на орев
Fig. 5. Perithecia of Gnomonia 
leptostyla оn necrotic walnut leaf
Сл. 6. Микроскопски изглед на 
перитеција од Gnomonia leptostyla
Fig. 6. Microscopic view of 
Gnomonia leptostyla perithecium
Сл. 7. Ослободување на аскуси од 
перитеција
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Сл. 8. Аскуси со аскоспори од Gnomonia leptostyla (а, б)
Fig. 8. Asci and ascospores Gnomonia leptostyla (a, b)
Сл. 9. Раст и морфологија на колонија на КДА
Fig. 9. Growth and colony morphology on PDA: 1 - isolated from ascospore, 
2 – isolated from conidia;
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